The short GRB 170817A was early detected by the Gamma-ray Burst Monitor (GBM). This observation was consistent with a gravitational-wave transient (so-called GW170817) reported by LIGO detectors. In addition to a quasi-thermal infrared/optical emission, this burst exhibited an atypical low-luminosity emission with absence of the extended emission at early stage. In this paper, a comprehensive analysis of this burst in terms of an off-axis emission from a uniform and structured jet is presented. The GBM light curve obtained exhibits a γ-ray peak with a decay flux consistent with synchrotron reverse-shock emission observed at high latitudes, and a black-body component consistent with a cocoon emission. Whereas the emission can be observed at viewing angles larger than 35
1. INTRODUCTION One of the most fascinating extragalactic events are gamma-ray bursts (GRBs). They exhibit a vast variety of spectral and temporal properties. Based on the standard GRB durations and spectral hardness, two kind of progenitor populations have been amply accepted, short (T 90 < 2 s) and long (T 90 > 2 s) GRBs (for review, see Kumar & Zhang 2015) . Although the discoveries and subsequent studies of long GRBs (lGRBs) have been marked by many successes, the study of short GRBs (sGRBs) has proven much more challenging. Significant advances in sGRBs were achieved with the discovery of the first host galaxies and the observations of multiwavelength afterglows (for reviews, see Nakar 2007; Berger 2014) . Several lines of evidence have associated the sGRB progenitors with the merger of compact object binaries comprised of a neutron star binary (NS-NS) or a neutron star -black hole (NS-BH) (Eichler et al. 1989; Narayan et al. 1992; Lee & Ramirez-Ruiz 2007; Lee et al. 2004 Lee et al. , 2005 Nakar 2007 ). These progenitors are promising candidates to release gravitational waves (GWs) accompanied by an isotropic optical/infrared counterpart, so-called kilonova or macronova (Li & Paczyński 1998; Rosswog 2005; Metzger et al. 2010; Kasen et al. 2013; Metzger 2017 ). Because of neutron-rich ejecta coming out from these progenitors, kilonova/macronova is produced via radioactive decays of unstable heavy nuclei created in the †nifraija@astro.unam.mx rapid neutron capture (r-process) nucleosynthesis (Lattimer & Schramm 1974 . On the other hand, using two non-spinning magnetized NSs initially separated by 48 km with 1.4 solar masses, Price & Rosswog (2006) presented through simulations the evolution of the magnetic field in the binary NS merger. The main result is that the corresponding magnetic field of ∼ 10 12 G present in a NS can be dramatically amplified by several order of magnitudes after the merger. The strength of magnetic field that can be reached during the first milliseconds through Kevin-Helmholtz instabilities and turbulent amplification is much higher than ∼ 10 15 G (Price & Rosswog 2006; Zrake & MacFadyen 2013; Giacomazzo et al. 2009; Obergaulinger et al. 2010 ). In addition, delayed emission in radio wavelengths originated from the interaction of the merger ejecta with the circumburst medium is expected from these events (Nakar & Piran 2011; Piran et al. 2013; Hotokezaka & Piran 2015) . Therefore, in addition to gravitational waves and an isotropic quasi-thermal and non-thermal electromagnetic counterpart, a degree of magnetization in the ejecta could be expected in the binary NS merger. Requiring standard assumptions in the reverse-shocked shell, γ-ray, X-ray and optical bright peaks exhibited at the prompt/early-afterglow phase have been interpreted in the framework of synchrotron (Chevalier & Li 2000 (Wang et al. 2001a,b; Kobayashi et al. 2007; Fraija 2015; Fraija et al. 2016b Fraija et al. , 2012 ) models. Results reported about these modelling together with the polarization detection (Gorbovskoy et al. 2016; Pruzhinskaya et al. 2014; Kopač et al. 2015; Steele et al. 2009; Mundell et al. 2007; Mundell et al. 2013; Fraija et al. 2017a) , have provided overwhelming evidence that some lGRB progenitors have intense magnetic fields and later are entrained in the ejecta (Usov 1992; Coburn & Boggs 2003; Wheeler et al. 2000) . In the context of sGRBs, Fraija et al. (2016b) proposed that the bright peak exhibited at the prompt/early-afterglow phase could be correlated with the degree of magnetization present in the jet. In particular, the bright peak presented in the large area telescope (LAT) lightcurve and interpreted in the reverse-shock context indicated a compelling evidence that the central engine in GRB 090510 was highly magnetized, being the magnetic field amplification in the binary NS merger the most promising candidate. On the other hand, the transition between the prompt emission and the afterglow is one of the most interesting and least understood phases. The prompt decay phase is attributed to emission from regions located at high latitudes, i.e. from regions located at angles larger by at least a factor ∼ 1 Γj with respect to the line of sight (the so-called curvature effect or high-latitude emission). When this effect is present, after the gamma-ray emission from the observer's line of sight has ceased, the off-axis flux at θ obs > θ j is dramatically suppressed unless the burst is very luminous or viewed from near its edge. Therefore, when a jet is off-axis (θ obs > θ j ), the high-latitude emission would mimic a prompt emission from the dissipation radius. Because of the curvature effect, the onset of the afterglow could be overlapped with the highlatitude emission. Radiation generated at the reverse shock would decay fast, dominated by the angular time delay effect (Kumar & Panaitescu 2000) . Once high-latitude emission has finished for an off-axis jet, the afterglow emission could be viewed after some days when the beaming cone of its radiation broaden increasingly, until it reaches our line of sight in some moment (Dermer et al. 2000; Granot et al. 2002; Rees 1999) . GRB 170817A was early detected by the Gamma-ray Burst Monitor (GBM) onboard Fermi Gamma-ray Space Telescope at 12:41:06 UTC, 2017 August 17 ). This detection was consistent with a gravitational-wave transient (so-called GW170817) observed by LIGO and Virgo detectors. This observational transient was associated with a NS-NS coalescence with a merger time 12:41:04 UTC, ∼ 2 s before the GBM trigger (Abbott et al. 2017a,b) . This burst was promptly followed in several electromagnetic bands by multiple ground-based telescopes and satellites (see for e.g. Abbott et al. 2017b, and references therein) . In this paper, we present a comprehensive analysis of the short GRB 170817A in the context of off-axis GRBs. The paper is arranged as follows: In Section 2 a brief description of the multiwavelength observations and GBM data reduction is presented. In Section 3, we model the GBM light curve as a superposition of the early-afterglow and the high-latitude emission from a uniform and structured jet, and the X-ray and radio data with a late afterglow emitted in an off-axis jet. In section 4, we discuss the origin of the GBM black-body component. In section 5, a discussion around the magnetization of the ejecta, the lack of high-energy neutrinos and the kilonova emission is given and brief conclusions are given in Section 6. Kienlin et al. 2017; Goldstein et al. 2017 ). This detection was consistent with a gravitational-wave transient (so-called GW170817) observed by LIGO and Virgo detectors. This observational transient was associated with a NS-NS coalescence with merger time 12:41:04 UTC, 2 s before the GBM trigger (Abbott et al. 2017a,b) . Immediately afterwards, an exhaustive multiwavelength campaign was launched in order to look for an isotropic electromagnetic counterpart in the optical and infrared bands (see for e.g. Coulter et al. 2017 , and references therein). A bright transient in the optical i-band with magnitude m i = 17.057 ± 0.0018 was observed by the 1 m Swope telescope at Las Campanas Observatory in Chile at 10.87 hours (August 17 at 23:33 UTC) after the GMB trigger and afterward during the following 12 hours by multiple ground-based and orbiting optical/IR telescopes. In addition, lineal polarization in optical bands was reported, revealing the geometry of the emitting region. This transient was located coming from the center of the galaxy NGC 4993 at a distance of 40 Mpc. The high-energy γ-ray space-and ground-based observatories followed up observations. Although no statistically significant excess of counts was obtained by all observatories, upper limits on the γ-ray fluxes in the energy range of GeV -TeV were put on the extended emission. Distinct X-ray observations were carried out by several orbiting satellites during the following 8 days without any detection but providing constraining limits (i.e. see Margutti et al. 2017) . On the ninth day after the GBM trigger, the first X-ray detection performed with Chandra was reported by . On the sixteenth days post-trigger, the first radio counterpart at 3 and 6 GHz was obtained by Very Large Array (VLA; Abbott et al. 2017b ).
2.2. GBM data reduction Event data files were obtained using the GBM trigger time for GRB 170817A, 04:47:43 UT on 2017 August 17 (von Kienlin et al. 2017; Ackermann et al. 2013) . Fermi-GBM data in the energy range of 10 -1000 keV are reduced using the public database at the Fermi Web site 1 and the position of this burst is found to be at the coordinates (J2000) RA = 176
• .8, DEC = -39
• .8, with an error circle of radius 11.6
• . No other sources in the LAT catalog or background emission are considered due to the duration of the event. Flux values are derived using the spectral analysis package RMfit, version 432 2 . To analyze the signal we use the timetagged event (TTE) files of the three triggered NaI detectors n 1 , n 2 and n 5 . Different spectral models are used to fit the spectrum over different duration periods. Each time bin is chosen adopting a trade-off between the minimum signal needed to derive a spectrum and the minimum resolution required to preserve the shape of the time evolution. The Comptonized function is used to fit the spectrum from -0.512 to 0.512 s around the GBM trigger time. After this time the spectrum fits better using a black body (BB) model. Thus, we use this function to fit the spectrum above 0.512 s. Figure 1 shows the GBM light curve and upper limits in the energy range of 10 -1000 keV, although no significant flux was observed above ∼ 300 keV. The comptonized function showed a cutoff energy of 185 keV. The corresponding isotropic energy is E iso 5 × 10 46 erg with T 90 = 2 s (von Kienlin et al. 2017) . The GBM light curve exhibits a peak around ∼ 2 s after the gravitational-wave trigger, followed by a fast decay. The Chi-square χ 2 minimization method developed in the ROOT software package (Brun & Rademakers 1997) was used in order to fit the GBM light curve with the function F ν (t) ∝ ( Vestrand et al. 2006 ) where t 0 is the starting time, τ is the timescale of the flux rise and α the power index of fast decay. The best-fit parameters found are t 0 = 2.0±0.1 s, τ = 0.4±0.1 s and α = 2.98±0.19 with χ 2 = 1.23. The value of t 0 is found at the initial rising part of the spike, thus indicating that the initial peak is linked with the fast decay phase. Because of the GBM light curve exhibited just a single peak, there is not variability associated with this burst δt var T 90 . Therefore, it can be inferred that the γ-ray emission was not emitted by internal shell collisions, but by the interaction of the jet's head with the circumburst medium, generating a reverse and forward shock. The emission from the reverse shock is exhibited as a single peak and after the reverse shock has crossed the shell, no freshly accelerated electrons are available and the emission drops sharply. It is worth noting that if the reverse shock is generated from an off-axis jet, the decay phase after the peak can be dominated by the highlatitude emission (Kobayashi et al. 2007 ). The emission from the forward shock leads to a continuous softening of the afterglow spectrum, although if the GRB jet is misaligned, the afterglow emission is expected later (Perley et al. 2009 ). The extremely small value of the isotropic energy and the light curve formed by a single peak which clearly shows absence of variability suggests that the γ-ray flux was emitted from an off-axis jet interacting with the ISM. The most promising mechanism of radiation to describe the γ-ray peak is the synchrotron reverse-shock emission.
AN OFF-AXIS SHORT BURST
3.1. Modelling the γ-ray peak with the early reverse-shock emission from high latitudes The most accepted interpretation for the fast decay phase, both of the initial prompt and of the steep flares, is attributed to the high-latitude/off-axis emission from regions at θ obs > θ j (Kumar & Panaitescu 2000) . When this curvature effect is present, after the gamma-ray emission from the observer's line of sight has ceased, the off-axis flux at θ obs > θ j is dramatically suppressed unless the burst is very luminous or viewed from near its edge. Because of the curvature effect, the ratio between the observed flux viewed off-axis (F obs ) with that emitted on-axis is F obs /F γ (Γ j ∆θ)
with ∆θ = θ obs − θ j for θ obs > θ j for a uniform jet (Kumar & Panaitescu 2000) and F obs /F γ F ob (θ obs ) for a structured jet (Dyks et al. 2005; Kathirgamaraju et al. 2017) . For a source-frame flux F γ ∝ −β γ emitted at high latitudes from a uniform jet, the observed flux would vary as F obs ∝ ( 2 ) and p/2 (p/2) for the lowand high-energy power-law indexes, respectively, for the synchrotron spectrum in the fast (slow) cooling regime. Dyks et al. (2005) studied the curvature effect in structured GRB jets. They found that for a viewed on-beam jet this effect produces the same slopes in the flux as those observed in a uniform jet, whereas for an off-beam jet it can lead to shallower slopes. In particular, when t 1 s both cases off-and on-beam structured jets produce the same slopes as observed in a uniform jet. Whereas the high-latitude emission for observers out of the line cone at θ obs > θ j would mimic a prompt emission, for observers along the line of sight would appear to arrive delayed relative to the initial time. Because of the curvature effect, the onset of afterglow, which begins along the line of sight, could overlap in time with the delayed high latitude emission. For a deceleration time less than the duration of the burst (t dec T 90 ), the reverse shock evolves in a thick-shell case and the resultant emission would correspond to the superposition of high-latitude and early-afterglow emission as have been identified in a determined group of GRBs (i.e, see O'Brien et al. 2006; Kobayashi et al. 2007; Fraija et al. 2016b) . Additionally, values of t 0 nearer the onset of the decay lead to steeper slopes. In several bursts have been possible to recognize values of t 0 close to the rising part of the last peak in the prompt emission which satisfy the following steep decay slope (Liang et al. 2006) . It is worth noting that the bright peak exhibited at the end of the prompt phase is usually interpreted in the reverse shock framework at an early afterglow (Liang et al. 2006; O'Brien et al. 2006; Kobayashi et al. 2007; Fraija et al. 2016b; Zhang & Kobayashi 2005; Zhang et al. 2003; . Given that the γ-ray flux detected in GRB 170817A varies according with the high-latitude emission and also, that it can be linked with the emission generated at the early reverseshock afterglow, we are not longer referring to high-latitude emission in this section, but reverse shock emission from the early afterglow in order to obtain the values of microphysical parameters, the viewing angle, equivalent kinetic energy and circumburst density that can explain this γ-ray flux.
Taking into consideration the best-fit value found of the fast decay phase with the GBM light curve β = α − 2 = 0.98 ± 0.19 and power indexes of synchrotron fluxes in the fast-and slow-cooling regime, the electron power index of p=2.2 is consistent with synchrotron emission in fast ( m,r < γ < ssc c,r ) cooling regime, respectively. In general, the γ-ray peak can be described in the following cases (Kobayashi et al. 2007; Fraija et al. 2016b; Zhang & Kobayashi 2005; Zhang et al. 2003; ):
1. In the fast cooling regime ( 
2. In the slow cooling regime ( j m,r < j c,r < j ) with p=2.2 and
3. In the slow cooling regime ( j m,r < j < j c,r ) with p=2.6 and
Here, j=syn and ssc, for synchrotron and synchrotron-self Compton, respectively. The subindex r indicates the reverse shock and γ = 100 keV. The synchrotron and SSC energy breaks and their respective maximum fluxes are (Kobayashi et al. 2007; Fraija et al. 2016b) syn m,r 41.7 eV 1 + z 1.01 , Ω m = 0.27, Ω λ = 0.73 are adopted (Spergel et al. 2003) . The microphysical parameters e,r and B,r are the fractions of energies given to accelerate electrons and generate/amplify the magnetic field, respectively, E = E γ,iso /η is the isotropic equivalent kinetic energy with η the kinetic efficiency to convert bulk kinetic energy to γ-ray energy, n is the circumburst density, z 0.01 is the corresponding redshift equivalent to D 10 26 cm 2 , Γ the bulk Lorentz factor, x r is the SSC to synchrotron luminosity ratio and t cr is the shock crossing time (Fraija 2015; Fraija et al. 2016a ). The previous quantities were calculated considering that the reverse shock evolves at the thick-shell case (Γ > 2Γ c ; Fraija et al. 2016a ) with the critical Lorentz factor given by (Zhang & Kobayashi 2005; Zhang et al. 2003; Γc = 482.6 1 + z 1.01
Synchrotron and SSC light curves are described explicitly in Kobayashi (2000) and Fraija et al. (2016b) . In addition, the deceleration and transition timescales t dec = 844.8 s 1 + z 1.01 n
and t tr 429.8 s 1 + z 1.01
respectively, can be used to constrain the equivalent kinetic energy and the circumburst density.
The case of the uniform jet
Taking into consideration that the γ-ray emission detected by Fermi-GBM was observed off-axis, the observed angle can be estimated as (Kumar & Panaitescu 2000) 
where F γ is obtained using the eqs.
(1), (2) and (3), ∆θ = θ obs − θ j with θ j θ obs 2θ j and F obs 10 −6 erg cm −2 s −1 corresponds to the observed flux at the γ-ray GBM peak (see Figure 1 ).
In order to find the flux emitted on-axis F γ (θ j ) and the observed viewing angle (θ obs ), a search of the values in the ranges of deceleration time t dec ≤ 2 s, circumburst density 10 −4 ≤ n ≤ 1 cm −3 , and the equivalent kinetic energy 10 50 ≤ E ≤ 10 54 erg are done for synchrotron and SSC radiation in the fast-and slow-cooling regime. Figure 2 shows the equivalent kinetic energy as a function of the circumburst density for ∆θ = 4
• , 8
• , 12
• and 16 • , Γ j = 100 and 50, e,r = 0.4 and 0.07, and B,r = 0.4 and 0.07 when synchrotron and SSC emissions are in the fastand slow-cooling regime. 51 erg and n > 0.2 cm −3 , respectively for Γ j = 50, and it cannot be expected for any value for Γ j = 100. Similarly, the observed flux with B,r = 0.07 and e,r = 0.07 is only expected for ∆θ = 4
• when the equivalent kinetic energy and circumburst density lie in the range of 8 × 10 51 < E < 5 × 10 52 erg and 2.1 × 10 −4 < n < 3.3 × 10 −3 cm −3 , respectively, for Γ j = 100. For Γ j = 50, these values lie in the range of 5 × 10 50 < E < 2 × 10 53 erg and 1.2 × 10 −4 < n < 3.2 × 10 −2 cm −3 , respectively. 49 < E < 4 × 10 52 erg and n > 3.6 × 10 −2 cm −3 , respectively, and for Γ j = 100 when these values lie in the ranges of 7 × 10 50 < E < 6 × 10 53 erg and n > 1.2 × 10 −2 cm −3 , respectively. • when the equivalent kinetic energy and circumburst density lie in the range of 6 × 10 51 < E < 4 × 10 52 erg and 2.3 × 10 −4 < n < 2.6 × 10 −3 cm −3 , respectively, for Γ j = 100. For Γ j = 50, these values lie in the ranges of 6 × 10 50 < E < 9 × 10 52 erg and 1 × 10 −4 < n < 2 × 10 −3 cm −3 , respectively. and e,r = 0.07, the observed flux is expected when the equivalent kinetic energy and circumburst density lie in the range of 2.1 × 10 52 < E < 9.3 × 10 53 erg and n > 9.2 × 10 −2 cm −3 , respectively, for Γ j = 100. For Γ j = 50, these values lie in the ranges of 2.8 × 10 52 < E < 7.1 × 10 53 erg and n > 8.1 × 10 −2 cm −3 , respectively. There was not a set of parameters for • when the relativistic electrons are cooled down slowly and ∆θ 12
• when these are cooled down fast, ii) The values of the microphysical parameters ( B,r , e,r ) depend on the radiative process and type of cooling (fast or slaw), iii) As the bulk Lorentz factor decreases, it is possible to observe this burst with larger value of ∆θ as expected, and iv) To observe this burst with ∆θ > 16
• , an equivalent kinetic energy with a value higher than (10 54 -10 55 ) erg is required.
The case of the structured jet
Recently, Kathirgamaraju et al. (2017) numerically studied the initial electromagnetic signal generated as a counterpart in gravitational wave events. Based on the lateral structure of the jet, they found that this electromagnetic signal could be detected for a significantly broader range of viewing angles, leading to a new type of electromagnetic counterpart in an off-axis GRB. The emission of the structured jet is explored in order to interpret the γ-ray peak in GBM light curve. The results of numerical simulations done by the authors can be written as
where F ob (θ obs ) is given in Kathirgamaraju et al. (2017) (Figure 4 ). Using F γ through the eqs. (1), (2) and (3), the observed flux at the γ-ray GBM peak (F obs 10 −6 erg cm −2 s −1 ; see Figure 1 ), a search of the values in the ranges of deceleration time t dec ≤ 2 s, circumburst density 10 −4 ≤ n ≤ 1 cm −3 , and the equivalent kinetic energy 10 50 ≤ E ≤ 10 54 erg are done for synchrotron and SSC radiation in the fast-and slow-cooling regime. Figure 3 shows the equivalent kinetic energy as a function of the circumburst density for the viewing angles θ obs = 15
• , 25
• and 35
• , and the equipartition parameters e,r = 0.1 and B,r = 0.1 when synchrotron and SSC emissions are in the fast-and slow-cooling regime. < γ with p = 2.2. The observed flux can be expected with a viewing angle in the range of 15
• < θ obs < 35
• when the equivalent kinetic energy and the circumburst density lie in the range of 2 × 10 50 < E < 1 × 10 53 erg and 1 × 10 −4 < n < 3 × 10 −2 cm −3 , respectively. • < θ obs < 35
• when the equivalent kinetic energy and the circumburst density lie in the range of 1.2 × 10 51 < E < 1.5 × 10 53 erg and 0.1 < n < 1 cm −3 , respectively. Figure 3(c) shows the values for synchrotron radiation in the energy range syn m,r < γ < syn c,r with p = 2.6. The observed flux can be only expected with a viewing angle of θ obs < 15
• when the kinetic energy and the circumburst density lie in the range of 5.1 × 10 50 < E < 4.7 × 10 51 erg and 1 × 10 −4 < n < 3 × 10 −4 cm −3 , respectively. Figure 3(d) shows the values for SSC emission in the energy range ssc c,r < ssc m,r < γ with p = 2.2. The observed flux can be only expected for θ obs < 35
• when the equivalent kinetic energy and the circumburst density lie in the range of 2.1 × 10 51 < E < 7.1 × 10 52 erg and 0.4 < n < 1 cm −3 , respectively.
In general, from Figure 3 we note that: i) As the viewing angle and the equivalent kinetic energy increase, the circumburst medium decreases, ii) The γ-ray emission can be observed from values as large as θ obs = 35
• with reasonable values of the equivalent kinetic energies, and iii) Whereas relativistic electrons slowly cooled down are associated with lower values of the circumburst densities, those cooled down fast are linked with higher values of circumburst densities.
3.2. Modelling the X-ray and radio light curves with synchrotron forward-shock off-axis emission Several X-ray observations were carried out during the following 8 days providing constraining limits (i.e. see Margutti et al. 2017; ). On the ninth day after the GBM trigger, the Chandra X-ray observatory reported a faint X-ray flux from the direction of the binary NS merger ). On the sixteenth day post-trigger, Very Large Array (VLA) reported a faint radio flux at 3 and 6 GHz (Abbott et al. 2017b) . A description of these light curves will be given in the framework of the synchrotron forward-shock radiation emitted from an off-axis jet. Afterglow emission is generated when the relativistic jet encounters the homogeneous medium and sweeps up enough circumburst material. This emission could not be aligned with the observer's line of sight (θ j 10
• ), and instead it might be directed at some point which has a larger angle (θ obs > θ j ). In the latter case, the afterglow emission could be viewed after some days when the beaming cone of its radiation broaden increasingly, until it reaches our line of sight in some moment (Dermer et al. 2000; Granot et al. 2002; Rees 1999) . The achromatic break in the multiwavelength bands is associated with the time for which the ejecta breaks, slows down and spreads laterally leading to Γ j ∼ θ −1 j . Considering the jet evolution, the jet break takes place at . After the jet breaks, the beaming cone of the multiwavelength afterglow emission will be detected for an observer located at θ obs > θ j only close to the density flux at the maximum (peak) value which occurs at t pk (θ obs ) = A θ obs θ j 2 tj with the parameter A defined in Nakar et al. (2002) . Fluxes increase peaking at t pk and subsequently decrease similar to the observed fluxes (at the peak) emitted in an on-axis jet. The observed angle for which the maximum flux is viewed can be estimated as θ obs 18
• A 1 + z 1.01
In order to find the range of values of the viewing angles (θ obs ), a search of the values in the ranges of the circumburst density 10 −4 ≤ n ≤ 1 cm −3 and the equivalent kinetic energy 10
50 ≤ E ≤ 10 53 erg is done for a half-opening angle with values of θ j = 4
• and 16
• . Figure 4 shows the observed angle as a function of the equivalent kinetic energy and circumburst density for θ j = 4
• (lower-left panel) and θ j = 16
• (lower-right panel). In general, from Figure 4 can be noticed that: I) Whereas the viewing angle, the opening angle and circumburst medium increase, the equivalent kinetic energy decreases and ii) For a half-opening angle larger than θ j > 16
• , the observed flux is not expected for θ obs > 35
• , in the ranges considered of the equivalent kinetic energy and the circumburst density. Once the GRB jet transfers most of its energy to the ISM, the shocked medium becomes subdominant and the GRB jet becomes insensitive to original geometry. At this deceleration phase, the spherical shell loses the information of the initial conditions only keeping the total energy. Based on the approach and solution introduced by Blandford & McKee (1976) , Kobayashi et al. (1999) presented a complete numerical study of the evolution of a spherical relativistic fireball in one-dimensional simulations. These simulations as well as analytical models show that once the bulk Lorentz factor have dropped below θ j , the outflow begins to be connected in both lateral directions and spreading sideways significantly (i.e. see, Granot & Königl 2001; Sari et al. 1999 ). De Colle et al. (2012) introduced a jet afterglow dynamics in 2D simulations using a special relativistic hydrodynamics code. Considering a jet decelerated by the circumburst medium, they implemented the synchrotron forward-shock radiation model proposed by Granot et al. (1999) and showed the resulting afterglow light curves, including the jet break. Taking into consideration the range of values found from eq. (9), we use the synchrotron forward-shock model implemented by De Colle et al. (2012) in the relativistic hydrodynamic 2D code to describe the X-ray and radio data with their upper limits. Figure 5 shows X-ray (black; ) and radio (magenta; ) data with their upper limits , and the synchrotron light curves for values of viewing angles θ obs = 16
• , 20
• and 24
• (left panel) and the synchrotron light curves for θ obs = 15
• , 19
• and 23
• (right panel). These light curves were obtained using relativistic hydrodynamic simulations based on the afterglow radiation presented in De Colle et al. (2012) . The set of parameters used in Figure  5 panel (a) are E = 2 × 10 51 erg, n = 5 × 10 −3 cm −3 , B,f = 10 −4 , e,f = 10 −1 and θ j = 12
• , and in Panel (b) are E = 8 × 10 51 erg, n = 6 × 10 −3 cm −3
B,f = 8 × 10 −6 , e,f = 10 −1 and θ j = 12
• . Small variations of these quantities between the both set of parameters used, also are solution to describe the non-thermal radiation. It is worth noting that although other set of parameters with E < 10 50 erg, n < 10 −4 cm −3 and B,f < 10 −6 might be used to describe the X-ray and radio data and their upper limits, these ranges of values are not considered in the literature neither found in section 3 to interpret the γ-ray GBM peak.
LOW-LUMINOSITY VS TYPICAL SGRB
Currently, two scenarios are discussed in order to explain the GRB 170817A (Murguia-Berthier et al. 2017) : the lowluminosity on-axis sGRB and the typical off-axis sGRB. Whereas the low-luminosity sGRB is produced by a mildly relativistic outflow (Rosswog & Ramirez-Ruiz 2003 Nagakura et al. 2014) , the typical sGRB is generated by a relativistic jet (Ramirez-Ruiz et al. 2005; Murguia-Berthier et al. 2014). In both cases a relativistic jet is produced, however in the first case the jet is hampered in the advancement by the wind expelled from the hypermassive neutron star (HMNS), thus giving rise to a the low-luminosity sGRB with E iso 10 46 -10 47 erg. In the case of the typical sGRB, the collapse to a black hole takes place so fast that the initial conditions of the relativistic jet are not altered and the isotropic energy is expected in the range of E iso 10 51 -10 52 erg. Murguia-Berthier et al. (2014) numerically studied the jet propagation in the material ejected by the neutrino-driven wind produced in a coalescence of binary NS system. They considered a wind medium with profile
in order to investigate whether the relativistic outflow that follows its collapse is able to overcome the neutrino-driven wind and later create an sGRB or not. The term β W is the wind velocity injected during a time t w andṀ W is the rest mass flux given byṀ
Authors analyzed the jet luminosity as a function of wind properties such asṀ W and t w in the range of (10 −5 − 10 −2 ) M s −1 and 0.01 − 1 s, respectively. In order to show and discuss our results in this and the following sections, we modify the figure reported by Murguia-Berthier et al. (2014) , as shown in Figure 6 . Figure 6 (a) mainly shows regions as a function of luminosity where the relativistic jets drilling the wind medium are successful and choked forṀ = 10 3 M s −1 . Figure 6 (b) shows three regions; the first region corresponds to the choked jets, the second one to the successful jets + cocoon, and the last one to the successful jets + weak or not cocoon. Stars correspond to the values found after modelling the electromagnetic non-thermal emission from an off-axis jet in GRB 170817A. Our results are in agreement with the numerical studies presented by MurguiaBerthier et al. (2014) 
forṀ = 10
3 M s −1 and t W 0.1 s. It is worth noting that other set of parameters with luminosities less than 10 51 erg/s which correspond to densities less than 10 −3 cm −3 disagree with these simulations. Considering the eq. (11), the on-axis jet with total luminosity L j 10 47 erg/s might breakout from the wind medium, provided that the mass loss rate isṀ W 10 −8 M s −1 , which is not considered in simulations and then disfavors the lowluminosity sGRB model. Other differences between both scenarios come from the energy dissipation in the afterglow phase which can be observed through the multiwavelength light curves of the temporal extended components (Norris & Bonnell 2006) . In the framework of the on-axis emission, the X-ray and radio observations at the second week after the GBM trigger could be explain through the afterglow emission generated by a middle relativistic jet or with a very low density of ISM (Perley et al. 2009 ). Margutti et al. (2017) studied GRB 170817A in this framework and ruled out the on-axis afterglow model arguing that although it could explain the X-ray light curve, this model violates the upper limits in the radio fluxes. The discussion about the two scenarios suggests that the lowluminosity jet associated with GRB 170817A could not have broken out from the wind medium neither explain successfully the multiwavelength extended emission. Therefore, considering the amount of material ejected by the neutrino-driven wind during the merger and the standard on-axis afterglow model, the scenario of the collapse to a black hole with the formation of a typical off-axis sGRB favours on that where the wind expelled from HMNS hampers the forward movement of the on-axis jet.
ORIGIN OF THE BLACK-BODY GBM COMPONENT
The analysis of the GBM data shown in subsection 2.2 exhibits a statistical significant BB component in the light curve above 0.512 s after the GBM trigger. In general, the BB emission is analyzed in terms of the shock breakout emission, the cocoon emission, the synchrotron emission in the strong selfabsorption regime and the photosphere emission. A brief discussion of each interpretation is given.
Shock breakout emission
The thermal component associated with the breakout of the neutrino-driven wind by the ejecta is called the shock breakout emission. Although this thermal emission is expected in X-rays at low luminosities (∼ 10 44 − 10 46 erg; Campana & et al. 2006; Ensman & Burrows 1992) , in the GBM light curve it is observed in γ-rays. In addition, considering that the breakout time (Murguia-Berthier et al. 2014)
with β h the head velocity, must be less than the delay time ∼ 2 s, it would be expected before the γ-ray peak (first GBM component) and emitted with higher luminosities. Therefore, in accordance with our off-axis model, the BB component cannot associated with the shock breakout emission.
5.2. Synchrotron emission in the strong self-absorption regime In the framework of the early-afterglow model, a thermal emission could emerge altering the non-thermal spectrum due to pile-up of electrons in shocks. It occurs when the synchrotron radiation lies in the strong self-absorption regime ( Taking into consideration the quantities observed and inferred in our model, the synchrotron energy breaks are for forward (subindex 'f') and reverse shocks, respectively. In the forward-shock case, we have used the microphysical parameters which are consistent with the afterglow observations at later times. In both shocks, the synchrotron emission lies in the weak self-absorption regime, thus indicating that this emission is not linked with the thermal GBM component.
Jet photosphere emission
The thermal photospheric emission is associated with the optically thick plasma of a relativistic jet (Guiriec et al. 2011 (Guiriec et al. , 2013 . It comes out when the fireball plasma is optically thin, usually before the prompt/early-afterglow emission. However, if the dissipative effects below the photosphere take place (e.g. magnetic reconnection, shocks, etc), a copious pair formation dominates the photospheric opacity. In this case, the pair production induces a new photosphere farther out than the common baryonic photosphere, thus delaying the thermal emission (Rees & Mészáros 2005; Zhang & Yan 2011) . Similarly, the photospheric radius strongly depends on the angle to the line of sight (Pe'er 2008). Although a thermal component might be detected when the central engine has finished the main emission, new simulations are needed for the case of sGRBs.
Cocoon emission
An alternative process to interpret the origin for BB component is the cocoon emission. Starling et al. (2012) studied around a dozen of X-ray light curves in lGRBs with the presence of thermal emission (in the range of 10 47 to 10 49 erg/s) at the early afterglow. They did not reported any correlation between the thermal and the prompt emission, thus associating them to early-afterglow phases. On the other hand, in the framework of sGRBs when the relativistic jet makes its way out inside the ejected mass, the energy deposited laterally in the cocoon during this period allows that it expands up to the optical depths becomes unity. Depending on the energy deposited by the relativistic jet in the wind plasma medium, the hot cocoon will be or not formed, and hence will have an energy comparable with the main emission. Figure 6 (b) shows three regions; the first region corresponds to the choked jets, the second one to the successful jets + cocoon, and the last one to the successful jets + weak or not cocoon. In the first region, the jets do not have enough energy to break out from the wind medium and only the cocoon is formed. In the third region, the jets are too powerful that they go through the wind medium fast without depositing energy in the cocoon. In this case, there is not cocoon or if it exists, is very weak. In the second region, the relativistic jets have enough energy to break out and also to deposit energy in the cocoon proportional to the jet. Stars in Figure 6 shows the two set of parameters found to describe the non-thermal multiwavelength observation of GRB 170817A. In both cases, a cocoon is consistent with the BB component exhibited in the GBM light curve. In general, the Lorentz factor of the cocoon is less than the jet (Γ c < Γ), therefore the expanding relativistically cocoon became optically thin once the high-latitude emission of γ-ray GBM flux finishes. Recently, Gottlieb et al. (2017) and Lazzati et al. (2017) presented detailed numerical 2D and 3D relativistic hydrodynamic simulations in order to analyzed the thermal emission from a choked and successful jet for GRB170817A. They found that a hot cocoon emission can describe the BB component from a successful jet.
DISCUSSION AND IMPLICATIONS

Uniform vs Structured Jet
In accordance with the range of values found after describing the γ-ray GBM peak, the X-ray and radio data (Figures 2,  3 and 4) , we analyse and discuss our results in the context of the uniform and structured jet.
Constraint of parameters based on the uniform jet
Here, an analysis using Figs. (2) and (4) is given with the value of viewing angle restricted through the half-opening angle θ j θ obs 2θ j or 0
• < ∆θ < θ j . Considering the half-opening angle θ j = 4
• (4 • < θ obs < 8
• ) in Figure 4 (a), the range of values of the equivalent kinetic energy and circumburst density which are consistent with Figure ( 2) are those found through the high-and lowenergy power laws of synchrotron spectrum in slow-cooling regime (0 • < ∆θ < 4 • ). Considering the half-opening angle θ j = 8
• (8 • < θ obs < 16
• ) in Figure 4 (b), the range of values of the equivalent kinetic energy and the circumburst density which are consistent with Figure ( 2) are those found through the high-and lowenergy power laws of synchrotron spectrum in slow-cooling regime (0 • < ∆θ < 4 • ). Considering the half-opening angle θ j = 12
• (12 • < θ obs < 24
• ) in Figure ( 4)(c), the range of values of the equivalent kinetic energy and the circumburst density which are consistent with Figure ( 2) are those found through the all processes discussed; high-and low-energy power laws of synchrotron spectrum in slow-cooling regime, high-energy power law of synchrotron spectrum in fast-cooling regime and SSC emission in fast-cooling regime for 0
• < ∆θ < 12
• . Considering the half-opening angle θ j = 16
• (16 Figure 4 (d), the range of values of the equivalent kinetic energy and the circumburst density which are consistent with Figure ( 2) are those found through the synchrotron and SSC radiation in fast-cooling regime (0 • < ∆θ < 16 • ). As shown, the widest set of parameters and the largest number of radiative processes are associated with the half-opening angle around θ j = 12
• corresponding to a viewing angle in the range of ∼ 16
• -24
• . Depending on the radiative process chosen, a different set of parameters is obtained. For instance, the equivalent kinetic energy and the circumburst density lie in the range of 5 × 10 50 E 2 × 10 52 erg and 5 × 10 −3 n 5 × 10 −2 cm −3 , respectively, for synchrotron radiation in slow-cooling regime, and the values in the range of 5 × 10 50 E 2 × 10 52 erg and 5 × 10 −2 n 1 cm −3 for fast-cooling regime.
Constraint of parameters based on the structured jet
Here, an analysis using Figures (3) and (4) is given. Considering the value of half-opening angle θ j = 4
• , the viewing angle lies in the range of θ obs < 25
• and < 15
• for the high-and low-energy power law synchrotron radiation in slow-cooling regime, respectively. Considering the value of half-opening angle θ j = 8
• , the viewing angle lies in the range of θ obs < 15
• and 15
• < θ obs < 25
• for high-energy power law of synchrotron spectrum in fast-and slow-cooling regime, respectively. Considering the value of half-opening angle θ j = 12
• for the highand low-energy power laws of synchrotron spectrum in slowcooling regime, respectively, θ obs = 25
• for the synchrotron spectrum in fast-cooling regime and θ obs = 35
• for SSC emission in fast-cooling regime. Considering the value of half-opening angle θ j = 16
• , the viewing angle lies in the range of θ obs = 15
• the high-energy power laws of synchrotron spectrum in slow-cooling regime, respectively, and θ obs = 35
• for synchrotron spectrum in fastcooling regime. When the structured jet is considered, the opening angle can be less than 4
• and the flux can be observed with a viewing angle up to ∼ 5 times larger. The widest set of parameters and the largest number of radiative processes are associated with the opening angle around θ j = 12
• corresponding to observed angle in the range ∼ 16
• -30
• . For instance, the equivalent kinetic energy and circumburst density lie in the range of 2 × 10 50 E 3 × 10 51 erg and 1.2 × 10 −4 n 2.5 × 10 −2 cm −3 for synchrotron radiation in slow-cooling regime and 10 51 E 10 52 erg and 0.4 n 1 cm −3 in fast-cooling regime.
Comparison between the uniform and structured Jet
The main differences and similarities are written as follows:
1. Whereas the emission processes such synchrotron radiation can be observed at viewing angles larger than 35
• in a structured jet, emission processes emitted with viewing angles larger than 30
• from a uniform jet cannot be observed. In other words, sGRB emission viewed off-axis with large viewing angles is more probable to be observed from a structured than uniform jet. Similarly, a low-luminosity off-axis sGRB is more probable to be observed from a structured than uniform jet.
2. When the viewing angle is close to a half-opening angle (θ j θ obs ), the electromagnetic emissions coming from the uniform and structured jet are similar, and when the viewing angle is much larger than the halfopening angle (θ j θ obs ), this emission can be only viewed from a structured jet.
3. The equivalent kinetic energy, the ISM density, the halfopening angle and the viewing angle derived to describe the X-ray and radio data with their limits are in the range of values found to describe the γ-ray GBM peak from both uniform and structured jet. (1 -4) ×10 4 for a half-opening angle θ j = 12 • , after describing the γ-ray GBM peak, and the X-ray and radio data are consistent with the synchrotron radiation in the slow-and fast-cooling regime. The value of magnetization parameter estimated of σ B,r 0.1 -0.4 indicates that the jet was moderately magnetized. This result is consistent with the bright peak observed in the GBM lightcurve. If the relativistic jet would have had high magnetization (σ 1) when it goes cross the reverse shock, relativistic particles would be poorly accelerated and the emission drastically decreased (Sironi & Spitkovsky 2011; Zhang & Kobayashi 2005) . Therefore, a moderate magnetization (σ ≤ 1) is required in order to interpret the GBM bright peak from the reverse shock Kumar & Panaitescu 2003; Fan et al. 2004) . Our results are also consistent with those obtained through simulations performed by Fan et al. (2004) . They investigated numerically the early reverse-shock emission when it is generated by a mildly magnetized ejecta interacting with an homogeneous medium. They found that as the magnetization parameter increased in the range from 0.1 to 1, the width of the peak became narrower. In particular, when σ → 1, the shock crossing time became T 90 /5 = 0.03. This value is similar to the width of the γ-ray peak in the GBM light curve, which suggests that ejecta must be magnetized. The values of microphysical parameters found at early and late afterglow indicate that the magnetic field ratio in the forward-and reverse-shock region is ∼ 33 − 100. These values also suggest that synchrotron radiation at the reverse shock is ∼ 40 -70 times stronger that forward shock. Both results encourage us to think that not only γ-rays but also optical emission must be polarized. Taking into consideration the fireball radius estimated for a sGRBs (r i ∼ 10 6.5 cm; Lee et al. (2004 Lee et al. ( , 2005 ; Nakar (2007)) and the isotropic energy 10 51−52 erg, the magnetic field at the base of the jet is rough estimated as B ≈ 8 B,i E γ,iso /r 3 i ≈ B,i 10 32−33 G. The strength of the magnetic field is three-four orders of magnitude higher than usual strength in a NS ∼ 10 12 G. Here, B,i is the initial fraction of total energy given to magnetic field. It shows that GRB 170817A demands more magnetic fields at the base of the jet, thus indicating that the progenitor is entrained with strong magnetic fields. Just et al. (2016) laid out relativistic and axisymmetric hydrodynamic simulations of black hole-torus system as remnants of binary NS merger. They showed that thermal energy via annihilation of neutrinos and antineutrinos abundantly emitted by the hot accretion disk is not long and strong enough so that the outflows can break out from neutrino wind, thus concluding that the neutrino annihilation alone could not power sGRBs from binary NS mergers. Therefore, the energy requirements favour magnetic fields as the responsible mechanism so that the outflow breaks out. Some authors have presented simulations based on general relativistic magnetohydrodynamics to follow the evolution of the magnetic fields in the binary NS merger (Price & Rosswog 2006; Zrake & MacFadyen 2013; Ciolfi et al. 2017 ). All models proposed show an amplification of magnetic field up to three orders of magnitude or more. The rapid growth of this field is attributed to the Kevin-Helmholtz instabilities and turbulent and/or differential rotation. Therefore, the most natural process associated with the magnetization of outflow is the magnetic field amplification during the binary NS merger which is entrained by outflow.
6.3. Lack of High-energy Neutrinos High-energy neutrino detection would reveal the hadronic content, particle acceleration regions and energy dissipation mechanisms. Because of a large amount of baryonic material in GRB jets from binary NS mergers, high-energy neutrinos could be expected from these compact objects. GRB 170817A/GW170817A, the closest sGRB with measured redshift and associated with a binary NS merger as progenitor, is proposed as potential target for neutrino observation. However, no neutrino events in the energy range of GeV -EeV were associated by Antares, IceCube and Auger observatories in spatial and temporal coincidences around the prompt and extended gamma-ray emission in the GRB jet produced by this merger (ANTARES et al. 2017; Bartos & IceCube Collaboration 2017) . The lack of energetic neutrinos around GRB 170817A could be explained through the results obtained in this paper. Although a more robust analysis could be needed, a conclusion could be obtained in terms of the microphysical parameters after describing the multiwavelength non-thermal observations. The energy fractions given to accelerate electrons and amplify the magnetic field in the prompt/earlyafterglow phase is e,r = 0.4 and B,r = 0.4, respectively. Using the energy conservation condition B,r + e,r + p 1, the energy fraction converted into cosmic-ray acceleration would be restricted by p 1 2 e,r . Similar results were reported in the most luminous bursts (Gao et al. 2013b; Fraija et al. 2017b) . It is worth noting that although GRB 170817A was not powerful than GRB130427A, GRB160625B, etc, it was located much closer. In addition, our results indicate that the GRB ejecta could be launched as jet dominated by Pointing flux, whose magnetic energy is dissipated near the merger, after which it propagates as baryonic jet with a primordial magnetic field. The dissipation of this magnetic field at the prompt/early-afterglow phase is fundamental so that particles can be accelerated up to ultra-high energies. However, the moderate magnetization of the ejecta found through the magnetization parameter could hinder the particle acceleration by shocks (Sironi & Spitkovsky 2011) , thus indicating that GRB ejecta from binary NS mergers are not bright astrophysical objects of ultra-high-energy cosmic rays, and high-energy neutrinos.
The Kilonova and Afterglow Emission
A kilonova is a quasi-isotropic electromagnetic counterpart accompanied with the gravitational wave signal. It provides a compelling evidence about the radioactive decays of unstable heavy nuclei created in the rapid neutron capture (rprocess) nucleosynthesis (Lattimer & Schramm 1974 . Tanvir et al. (2013) reported quasi-thermal optical and infrared observations together with non-thermal radiation from GRB 130603B. These detections provided compelling evidence about the production of r-process heavy elements and the faint transient known as kilonova. In this case, although GRB130603 was described with the emission coming from an on-axis jet, the optical afterglow had a temporal decay softer than usual, thus allowing that the kilonova emission could be observed. On the other hand, quasi-thermal spectra observed in infrared and optical bands were detected from GRB 170817A/GW170817 (Smartt et al. 2017 ). The observed fluxes described by two power laws smoothly joined favours a kilonova emission which is expected from a binary NS merger. Figure 7 shows the optical R-band data, the integralflux upper limits set by HAWC and HESS observatories, and the synchrotron and SSC forward-shock fluxes for E = 1 × 10 51 erg, n = 5 × 10 −3 cm −3 and θ obs = 23
• . Optical R-band data are reported in Smartt et al. (2017) , HAWC upper limit in Martinez-Castellanos et al. (2017) and H.E.S.S. upper limit in de Naurois & H.E.S.S. Collaboration (2017). Synchrotron light curve was obtained using the hydrodynamical simulations presented in De Colle et al. (2012) and the SSC emission using the models presented in Sari & Esin (2001) and Fraija et al. (2016b) . As shown, the non-thermal afterglow emission generated by the synchrotron and SSC fluxes are low enough to be observed by optical and TeV γ-ray observatories and hence, consistent with the observations in the time interval from hours to days. For the TeV γ-ray flux, the effect of the extragalactic background light absorption modelled by Franceschini et al. (2008) was considered.
CONCLUSIONS
We have interpreted the non-thermal, γ-ray, X-ray and radio, observations of GRB 170817A/GW170817. The γ-ray GBM peak was consistent with synchrotron reverse-shock model in the slow/fast-cooling regime observed at high latitudes, the BB component in the GBM light curve is consistent with a hot cocoon emission and X-ray and radio data with their limits are consistent with synchrotron forwardshock model viewed off-axis. The two sets of parameters that reproduce the observations are: i) E = 2 × 10 51 erg, n = 5 × 10 −3 cm −3 , B,f = 10 −4 , e,f = 10 −1 and θ obs = 20
• , and ii) E = 8 × 10 51 erg, n = 6 × 10 −3 cm −3
B,f = 8 × 10 −6 , e,f = 10 −1 and θ obs = 19
• for a halfopening angle of θ j = 12
• . Although small variations around the values found can reproduce the observations, a set of parameters with E < 10 50 erg and n < 10 −4 cm −3 are discarded due to magnetic microphysical parameter becomes B,f < 10 −6 which is unrealistic and the simulations performed by Murguia-Berthier et al. (2014) . In addition, our model is consistent with the kilonova emission as well as the upper limits set by TeV γ-ray observatories and numerical studies done in several model. The value of the magnetization parameter σ 0.1 -0.4 found after describing the GBM light curve suggests that the Poynting flux-dominated jet models with arbitrary magnetization might explain temporal properties exhibited in this light curve. Given that the outflow must be magnetized and the synchrotron emission from reverse shock is stronger than the emission from forward shock, then optical and γ-ray polarization as detected in GRB 110721A (Fraija et al. 2017a) should be expected at early times. One of the most energetic short burst, GRB 090510 located at z=0.903, was detected by Fermi and Swift satellites (De Pasquale & et al. 2010) . During the first second after the GBM trigger, LAT detected more than 10 events with energies larger than 1 GeV and 62 with energies larger than 100 MeV. The most energetic photon arrived at 0.829 s with an energy of 30.5 +5.8 −2.6 GeV. This sGRB exhibited a short-lasting peak at the end of the prompt phase in the LAT light curve and a temporally extended component lasting hundreds of seconds. In addition, Ultra Violet and Optical Telescope (UVOT) on board Swift satellite started collecting optical data at 97 s after the initial trigger (Kuin & Hoversten 2009 at one day after the trigger. Fraija et al. (2016b) used an early-afterglow model to interpret the multiwavelength light curve observations. In particular, SSC emission from the reverse shock was consistent with the bright LAT peak provided that the progenitor was endowed with strong magnetic fields, thus associating this progenitor with a binary NS merger. The optical light curve was described by synchrotron forward-shock emission in the slow cooling regime before and after the break time. A similar analysis was done in this paper for GRB 170817A, which showed a bright γ-ray peak and was naturally interpreted as synchrotron radiation in the slow/fast-cooling regime, thus suggesting the same conclusion about the amplification process involved in the binary NS merger. Although no high-energy photons were detected for this burst due to the high charged particle background in the burst region (Kocevski & Fermi-LAT Collaboration 2017) , the bright γ-ray peak would confirm the conclusion about the amplification process in this kind of progenitors. Extrapolating the kilonova optical flux at a distance of z=0.903, the quasi-thermal emission must have been two order of magnitude larger that the synchrotron forward-shock afterglow so that it could be observed. While writing this paper we became aware of a recent preprint (Guidorzi et al. 2017; Granot et al. 2017) , in which authors model the late-afterglow (X-ray and radio) observations with the synchrotron radiation emitted from an off-axis jet. Gravitational wave observations from a binary NS merger associated with this GRB event (von Kienlin et al. 2017; Goldstein et al. 2017 ) cast the compact merger scenario in new light. Similar analysis to the one presented here on future short GRBs can shed light on the nature of the progenitors, evolution of magnetic field and optical counterpart addressing the short GRB-gravitational wave association. IG. 3.-Range of parameters found when the γ-ray GBM peak is described by the synchrotron and SSC reverse-shock emission from a structured jet (Kathirgamaraju et al. 2017) . Panels corresponding to: (a) Synchrotron radiation in the energy range 
